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(54) Title: RADIAL PISTON PUMPS 



(57) Abstract 

In a unit having a booster pump connected in the supply to 
the cylinders (17) so that the piston (16) is held in engagement with 
the driving eccentric (13) by the supply pressure, without the use of 
springs, a slipper (31) with a hydrostatic pad (36) engages the eccen- 
tric (13) and has a socket (30) which receives a ball (29) on the end of 
the piston. The ball (29) is held in place by spring ring (32). To mini- 
mize misalignment of the slipper (31) with the eccentric (13) when 
the pump is not running, a centering spring (39) with fingers (40) is J / 
arranged in the bore (37) supplying the pad (36). To avoid shocks 
and damage resulting from misalignment mating surfaces (34 and 
35) are spherical rather than cylindrical. 
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RADIAI, PISTON PUlgS ' 

The present dLnventlon relates to radial piston pumps. 

Existing radial piston pusips often require a header tank on 
the supply side to £111 the cylinders o£ the punp. They use springs 
to hold the pistons In engagement with the eccentric drive xneiDber 
and when these are positioned within the cylinder ^ this results In 
substantial un<-swept voluxu and consequent low efdElelency. It Is now 
proposed to use a booster pump on the supply side, as has been done 
with axial piston pumps, and to use the pressure thus generated to 
hold the pistons in engagement with the eccentric « This is satis* 
factory when the pump is. running but gives rise to problems on start-* 
up because the piston may be out of contact with the eccentric, 
resulting in shocScs and damage when they ue re— engaged*. 

In accordance with the present invention there is provided a 
radial piston pim^ CQg^rislJig at^ least one beuik of pistons each 
arranged to be held in engagement with an eccentric drive member 
principeLlly by means of the input pressure generated by a booster 
puiz^, wherein each piston engages the eccentric member by way of a 
slipper which is mounted on the end of the piston by means of a 
pivot joint, a centering spring extends between each piston and its 
slipper to provide a xestoring force against plvottlng of the slipper 
about the said joint, and the slipper has a part-spherical siorf ace 
mating with a paxt-spherlcaJ. surface of the eccentric. 

With such a construction sepeuration of the slipper from the 
eccentric is not a problem because the centering spring prevents 
more than a few degrees droop of the slipper under its own weight 
even when, the piston is horixontal. The mating part-spherical 
surfaces avoid difficulties which could arise from misalignment of 
cylindrical surfaces due to rotation of the slipper about the axis 
of the piston either independently or together with the piston. 

Preferably the pivot joint is a ball and socket joint with 
the ball held in position by a resilient ring in an oversize groove 
so that the joint can be assembled and disassezsbled by snap action. 
The ball is preferably formed on the end of the piston and the 
socket in the slipper. 
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The slipper is preferably 



provided with a hydi;< 
eccentric and this pad can 



with liquid from the cylinder 
through the piston. The 



by way of a bore extending 
centering spring can be 



and have resilient tongues extending into a recess 



in 
in the 



The invention will now be 
aid of an exac^le illustrated in 



described in more detail with the 



which s— 
lO Fig. 1 is a 



longitudinal section of a radial piston pOTp in 



Pig. 2 is a plan view with part cut away to show the valves 



. 3 is a detail on an enlarged scale of one 



in the drawings has a shaft lO mounted in 



bearings 11 and 12 and forsaed with three 



13, 14 and 15. 

pistons 16 which are arranged 
shaft. Each piston 16 operates 
also drives a boost puop 18 



in a 



cyliiider 17* The shaft lO 

type which coctp r ises 



lobed disc or gear 19 • rotating 



in an eccentric housing 20 whose 



with a supply 



outlet slots 21 and 22. The inlet 
tank and the boost ptrap 18 feeds 



liquid by way of a 



duct 23, an, 
17. A 
pymp 18 



Rnnnl ^''^ 24 and 

valve 26 controls 
cylinders 17. 



30 . by a suction 
valve 28. 



AS seen in Fig .2, the inlet to each cylinder 

valve 27 while the outlet is controlled 



17 is controlled 
by a discharge 



TOiese valves are arranged on opposite sides 



head. The piston 16/ as will 



does not require biassing springs and tiius 



cylinder head to.Mninize the un-^ept 



35 volume 



of liquid in the cylinder. 



Hef erring now to Fig* 3 It: will be seen that i^ach of the 
pistons 16 at Its Inner end has the £ora of a ball 29 which Is 
received In a socket 30 o£ a slipper 31, through which the eccentric 
(here eccentric 13) drives the piston. The ball 29 Is held In the 
socket 30 by a spring ring 32 disposed In an overslse groove 33 
which allows the ring 32 to expand when the ball is pressed into or 
pulled out of the socket. The slipper 31 has a part spherlceil 
surface 34 engaging the correspondingly curved surface 35 of the 
eccentric 13. A recess 36 in the surface 34 is supplied with 
liquid from jthe cylinder 17 by way of an nvial bore 37 In the 
piston 16 in order to form a hydrostatic pad bearing. I^lqiald passing 
through the bore 37 also lubricates the isatlng surfaces of the ball 
29 and socket 30 and any excess pressure can be relieved through 
bores 38 commun i eating with the groove 33. 

Mounted in the bore 37 of each piston is a finger spring 39, 
whose fingers 40 engage a recess in the back of the slipper 31 to 
hold the slipper axially aligned with the piston. Shus, even when 
the pojrp is stationary and the slipper 31 may separate from the 
eccentric 11 because there is no supply pressure to hold them in 
contact, the weight of the slipper is counteracted by the spring 
39 and only fmal 1 angular displacements of the slipper about the ball 
29 are possible. In this exajo^le the sprdLng 39 is formed of a strip 
of spring steel formed with the required fingers 40 and bent round 
into a tube which fits into a socket in the bore 37. 

* _ 

The interior of the pux^p casing is filled with the liquid, . 
usu2Llly oil, being pxsiziped which provides lubrication for the 
bearings 11 and 12 and for the eccentrics 13, 14 and 15. This liquid 
enters the casing through a duct 41 firom the pressure relief valve 26 
and passes through the bearings U and 12 before returning by way 
of an axial bore 42 in the shaft lO and a check valve 43 to the 
inlet groove 21 of the boost pump 18. 

The boost pump 18 is so designed and so connected with the 
Inlets and outlets of the main pump cylinders that it will only boost 
the supply pressure when the shaft 10 is rotated in the correct sense. 
However the sense of rotation can be reversed if an end plate 44, 
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which 
puo^ 18/ 



determines the eccentricity o£ the housing 20 o£ the boost 



is turned through 180^ about the ssdLs of the shaft 




CLAIldS:- 

1« A radial piston puap comprising at least one bank 
o£ pistons C16) each axrauiged to be held in engagezaent with an • 
eccentric drive jueasber (13) principally by means o£ the input 
pressure generated by a booster puap (18) , wherein each piston 
engages the eccentric meaiber by way o£ a slipper C3X} which is 
inounted on the end of the piston by xseans o£ a pivot joint (29, 30)^ 
a centering spring C^^O) extends between each piston and its slipper 
to provide a restoring £orce against pivottlng o£ the slipper 
about the said. :}olntr and the slipper has a part— spherical s\2r£ace 
(34) mating with a part--spherlcal surface (35) of the eccentric « 

2* A pun^ as claimed in claim 1 in which the pivot 

joint is a ball and socket joint with the ball (29) held in 
position by a spring ring (32) arranged to allow asseizbly and 
disassembly by snap action « 

3« A puxop as claimed in claim 2 in which the ball (29) 

is formed on the end of the piston (16) and the socket (30) In 
the slipper (31) • 

4. A pump as claimed In any of claims 1 to 3 in which 
the slipper (31) has a hydrostatic bearing pad (36) • 

5. A pxomp as claimed in r1 aiin 4 In which a supply bore 
(37) extends axlally through the piston (16) to feed the pad C36} 
from the cylinder (17) • 

* 

6. A pujoap as claimed in claLim 5 In which the centering 
spring (39) is accommodated in the supply bore (37) . 

7. A pump as claimed In claim 6 in which the centering 
spring has resilient tongues (40) extending into a recess in the 
slipper. 
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